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DETAILED ACTION 

1 . Claims 1-4 and 7-24 have been considered. Claims 5-6 have been cancelled as per 
Applicant's request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Amendment as received on 19 October 2005 and IDS as received on 19 
October 2005. 

Allowable Subject Matter 

3. Claim 9 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

4. The following is a statement of reasons for the indication of allowable subject matter: 
Prior art searched did not teach or even suggest allocating a BTB entry based upon whether or 
not "the branch instruction was not loaded into a predetermined slot of a prefetch buffer and no 
other stall condition will occur" and whether or not "the branch target address can be obtained 
without causing a further stall condition in the pipelined data processing system". Prior art has 
taught and/or suggested allocating BTB entries based upon no other stall conditions occurring 
and has taught and/or suggested a prefetch buffer containing branch instructions. However, the 
prior art does not teach and/or suggest allocating a BTB entry based upon if a branch instruction 
is not loaded into a predetermined slot of a prefetch buffer and no other stall condition occurring . 

5. Claims 10-24 are allowed. 



Application/Control Number: 10/736,393 Page 3 

Art Unit: 2183 

6. The following is an examiner's statement of reasons for allowance: In regards to claims 
10-15, prior art searched did not teach or even suggest allocating a BTB entry based upon 
whether or not "the branch instruction are not loaded into a predetermined slot of a prefetch 
buffer and no other stall condition will occur" and whether or not "the branch target address can 
be obtained without causing a further stall condition in the pipelined data processing system". In 
regards to claims 16-24, prior art searched did not teach or even suggest allocating a BTB entry 
if the branch instruction is not detected in a predetermined slot of the plurality of slots of the 
prefetch buffer.'' Prior art has taught and/or suggested allocating BTB entries based upon no 
other stall conditions occurring and has taught and/or suggested a prefetch buffer containing 
branch instructions. However, the prior art does not teach and/or suggest allocating a BTB entry 
based upon if a branch instruction is not loaded into a predetermined slot of a prefetch buffer . 

7. Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Claim Rejections - 35 USC §102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

9. Claim 1 is rejected under 35 U.S.C. 102(b) as being taught by Nakanishi, U.S. Patent 
Number 5,835,754 (herein referred to as Nakanishi). Nakanishi has taught a method for 
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allocating entries in a branch target buffer (BTB) in a pipelined data processing system, 
comprising: 

a. Fetching instructions from a plurality of instructions (Nakanishi Abstract; column 
1, lines 12-15; Figure 1; and Figure 2); 

b. Determining that one of the plurality of instructions is a branch instruction 
(Nakanishi Abstract; column 1, lines 12-22; column 6, lines 13-19; column 8, 
lines 19-21 and 35-54; Figure 1; Figure 6; and Figure 7); 

c. Decoding the branch instruction to determine a branch target address (Nakanishi 
Abstract; column 1, lines 12-22; column 6, lines 13-19; column 8, lines 19-21 and 
35-54; Figure 1; Figure 6; and Figure 7); 

d. Determining if the branch target address location can be obtained without causing 
a further stall condition in the pipelined data processing system (Nakanishi 
Abstract; column 1, lines 12-15; column 1, line 54 to column 2, Une 7; column 2, 
lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; column 8, 
lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and Figure 7); 
and 

e. Selectively allocating a BTB entry based on the determination (Nakanishi 
Abstract; column 1, lines 12-15; column 1, line 54 to column 2, line 7; column 2, 
lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; column 8, 
lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and Figure 7). 

Claim Rejections - 35 USC §103 
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10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 2-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakanishi, 
U.S. Patent Number 5,835,754 (herein referred to as Nakanishi) in view of Rupley, II et al., U.S. 
Patent Number 6,057,998 (herein referred to as Rupley). 

12. Referring to claims 2, 4, and 5, Nakanishi has not taught 

a. Wherein determining if the branch target address location can be obtained further 
comprises examining a predetermined slot of a prefetch buffer having a plurality 
of slots to identify the branch instruction (Applicant's claim 2). 

b. Wherein the predetermined slot of the prefetch buffer is characterized as being a 
first slot (Applicant's claim 4), 

c. Wherein determining further comprises examining a predetermined slot of a 
prefetch buffer having a plurality of slots to identify the branch instruction 
(Applicant's claim 5). 

13. Rupley has taught 

a. Wherein determining if the branch target address location can be obtained further 
comprises examining a predetermined slot of a prefetch buffer having a plurality 
of slots to identify the branch instruction (Applicant's claim 2) (Rupley column 6, 
lines 19-36 and 41-45; column 6, line 56 to column 7, lines 1-14; and Figure 3). 
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b. Wherein the predetermined slot of the prefetch buffer is characterized as being a 
first slot (Applicant's claim 4) (Rupley column 6, lines 19-36 and 41-45; column 
6, Hne 56 to column 7, lines 1-14; and Figure 3). 

c. Wherein determining further comprises examining a predetermined slot of a 
prefetch buffer having a plurality of slots to identify the branch instruction 
(Applicant's claim 5) (Rupley column 6, Unes 19-36 and 41-45; column 6, line 56 
to column 7, lines 1-14; and Figure 3). 

14. A person or ordinary skill in the art at the time the invention was made would have 
recognized, and as taught by Rupley, that examining a slot of a prefetch buffer to identify a 
branch instruction improves allocation of resources and performance (Rupley column 1, lines 55- 
63). Therefore, it would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to incorporate the determination of Rupley in the device of Nakanishi to 
improve resource allocation and performance. 

15. Referring to claim 3, Nakanishi has taught loading a branch target address corresponding 
to the branch instruction into a predetermined entry of the BTB (Nakanishi Abstract; column 1, 
lines 12-15; column 1, line 54 to column 2, line 7; column 2, lines 55-67; column 3, lines 29-33 
and 48-55; column 6, lines 13-19; column 8, lines 19-21 and 35-54; column 10, lines 1-16; 
Figure 1; Figure 6; and Figure 7). 

16. Referring to claim 6, Nakanishi has taught using the branch target address in the BTB 
entry to prefetch a target instruction (Nakanishi Abstract; column 1, lines 12-15; column 1, line 
54 to column 2, line 7; column 2, lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 
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13-19; column 8, lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and Figure 
7). 

17. Referring to claim 7, Nakanishi has taught 

a. Determining that a stall condition exists in the data processing system (Nakanishi 
Abstract; column 1, lines 12-15; column 1, line 54 to column 2, Hne 7; column 2, 
lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; column 8, 
lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and Figure 7); 

b. Determining that a BTB entry will not be allocated because of the stall condition 
(Nakanishi Abstract; column 1, lines 12-15; column 1, line 54 to column 2, line 7; 
column 2, lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; 
column 8, lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and 
Figure 7); and 

c. Waiting for the branch instruction to be fetched from a memory location 
(Nakanishi Abstract; column 1, Unes 12-15; column 1, Une 54 to column 2, line 7; 
column 2, lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; 
column 8, lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and 
Figure 7). 

18. Referring to claim 8, Nakanishi has taught using a first-in, first-out replacement 
algorithm to load the BTB (Nakanishi Abstract; column 1, lines 12-15; column 1, line 54 to 
column 2, line 7; column 2, lines 55-67; column 3, lines 29-33 and 48-55; column 6, lines 13-19; 
column 8, lines 19-21 and 35-54; column 10, lines 1-16; Figure 1; Figure 6; and Figure 7). 

Response to Arguments 
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19. Applicant's arguments filed 19 October 2005 have been fully considered but they are not 
persuasive. Applicant argues in essence on pages 6-7 

Nakanishi does not determine if the branch target address location can be obtained 
without causing a further stall condition in the pipelined data processing system. 
Also, Nakanishi does not selectively allocate a BTB entry based on the 
determination. 

20. This has not been found persuasive. Nakanishi in column 1, lines 23-29 describes that 
branch prediction is performed "simultaneously with instruction fetch, instead of waiting until 
whether the branch is taken or not is determined." This means that branch prediction prevents a 
stall condition from entering the pipeline, since it eliminates the wait that branch instructions 
would otherwise have created. Nakanishi also describes in column 1, lines 30-42 the effect of 
not having a correct branch prediction, e.g. a stall condition as well. Nakanishi then describes in 
column 1, line to column 2, line 7; column 6, lines 13-19; and column 8, lines 19-21 and 35-54 
how the branch prediction mechanism accesses the branch target buffer for prediction 
information. When the branch prediction information is not contained in the buffer, meaning 
that an accurate prediction cannot be made, the processor either stalls, i.e. wait for the actual 
result, or just goes to the next sequential PC address, which is likely wrong since it is a random 
guess. Both situations cause stall conditions. Since the prediction information was not found in 
the buffer, Nakanishi describes in column 10, lines 1-16 allocating an entry in the buffer for the 
branch instruction based upon the current branch information to reduce the chances of the 
situations producing stall conditions from occurring again. 

Conclusion 
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21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:30am-5:00pm. 

22. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

23. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

AJL 

Aimee J. Li 

25 July 2005 . 




